Introduction
Conceived of twenty years ago [1] the natural resource based view (NRBV) resonates strongly with today's markets [2] and still features prominently in modern literature [3] . The NRBV attempts to address issues of ecological and societal degradation via four symbiotic resources that render competitive benefits for the firm with regards to cost, quality, efficiency and differentiation [1] , [4] . However, in spite of a strong literary following and academic praise [3] , [5] , [6] , [7] the theory is victim to one major criticism: a lack of practical applicability [8] . In the most part this is attributed to insufficient academic attention as to the capabilities required to support NRBV resources [4] , conflicting the intrinsic nature of resources and capabilities [9] . Thus, via extensive literature review and empirical investigation we present a framework to guide the practical realization on the NRBV.
The construction of a conceptual capability framework is derived from three literary fields, which are discussed in some detail in this paper. Firstly seminal NRBV studies are reviewed, highlighting a number of implications for possible capabilities. Secondly the NRBV's synergistic relationship with sustainable supply chain management (SSCM) [3] is explored, permitting the identification and capabilities which may be of relevance to the NRBV. Finally, dynamic capabilities are used to categorize capabilities into activities of sensing, seizing and transforming [10] in accordance with the widely accepted argument that resource based theories lack applicability without dynamic capabilities [4] , [11] , [12] .A qualitative multiple-interview methodological approach is then employed explore the framework within the context of the Scottish agri-food sector, resulting in an empirically enforced definition of NRBV capabilities. The following research objectives are set:
 Identify NRBV capabilities from a review of seminal studies;  explore the synergistic topic of SSCM to draw out additional capabilities;  categorizing these capabilities according to dynamic capabilities create a conceptual framework;  and assess and refine the framework via empirical investigation of the agri-food sector 2 Literature Review
The Natural-Resource-Based View
The NRBV traditionally consisted of three symbiotic resources, namely pollution prevention, product stewardship and sustainable development, and emerged in response to the realization that sustainable operations may offer competitive advantage [1] . Whilst pollution prevention exists as the dominant resource [5] , [6] , closely followed by product stewardship [2] , sustainable development suffered considerable neglect and misinterpretation [4] , [12] resulting in a subsequent division into clean technologies [13] and base of the pyramid (BoP) [14] . Given the desire to ease issues of inapplicability this study is inclusive of pollution prevention, product stewardship, clean technologies and BoP, in what we term the 'four resource perspective'.
Pollution prevention supports the minimization of waste and emissions in internal production and is presented as a strategy of great significance in modern business [16] . By shifting waste management from control towards prevention firms are expected to benefit from improved efficiency and productivity and reduced costs [1] [5] . In its initial conception pollution prevention capabilities, aside from environmental management systems (EMS), are entirely neglected. A later review of the topic offers greater insight, highlighting employee skills and participation, organizational commitment, cross-functional integration, technology, human resource management and political acumen as pollution prevention capabilities [5] . More recently, continuous improvement is defined as the resource's fundamental capability [4] , [16] , [17] , [18] .
Product stewardship offers advancement for pollution prevention [13] in that it extends the prioritization of the natural throughout the entire product lifecycle rather than just within the firm [1] . From this perspective the natural environment is a key stakeholder, and firms are expected to benefit economically and environmentally via the creation of wholly sustainable products and processes [1] , [12] . With regards to capabilities an emphasis is placed on cross-functional management, stakeholder management, and lifecycle analysis [1] . The significance of lifecycle analysis has since been reinforced [3] , [17] , but it is certainly notable that product stewardship capabilities have not been awarded the same attention as those of pollution prevention.
Clean technologies offers a further advancement of both pollution prevention and product stewardship, in that whilst pollution prevention and product stewardship aim to reduce impact or realize zero impact operations, clean technologies works towards positive impact operations [4] . More specifically, it is argued that companies must be receptive to future technologies [13] , encouraging a shift away from traditional routines and processes and calling for the creative redesign of industries to support sustainability [19] . With regards to capabilities entrepreneurial capabilities, organizational vision and future positioning and commercialization capabilities [4] , [19] are emphasized. Political acumen is also linked with clean technologies [20] .
BoP can be presented as the socially focused counterpart of sustainable development. It focuses upon the alleviation of social ills via stimulation of economic growth in and support of emerging markets [14] . BoP in its simplest form argues that engaging in business at the bottom of the pyramid may ease poverty whilst simultaneously increasing profits by targeting previously neglected and unsaturated markets [19] . For this to succeed products and services may need to be specifically designed to suit unfamiliar needs [14] . As such capabilities such as technological innovation [21] , external collaboration [21] , entrepreneurship and the radical modification of business models and processes [26] are linked with BoP.
NRBV Extensions and Developments
The prominence of the NRBV in academia has resulted in several attempts at theoretical extension and development. The first comes from Aragon-Correa & Sharma [6] in which a contingent proactive environmental strategy in presented to assist the realization of pollution prevention. Their paper argues the need for a proactive approach to the environment in pollution prevention, and pertinently highlights stakeholder integration, continuous improvement, higher order shared learning, the interpretation of environmental issues as opportunities, and the reconfiguration and recombination of resources as the necessary capabilities to support such an approach. A second attempt comes from Mencug & Ozanne [8] and their natural environment orientation which aims to add approachability to pollution prevention, product stewardship and Hart's original sustainable development. Their paper presents corporate social responsibility inspired measurements to pollution prevention; proactive management, risk-taking and entrepreneurship to product stewardship; and internal reporting, environmental audits and reviews, internal environmental rewards and employee training to sustainable development. The third attempt comes from Shi et al [2] and builds upon links between green supply chain management (GSCM) and pollution prevention and product stewardship to create the NRB-GSCM model [2] . The model links pollution prevention with environmental policy, consideration of environmental criteria, process optimization, internal environmental management procedures and advanced prevention and safety methods. Product stewardship is linked with green purchasing, green distribution and design for the environment.
2.3
The NRBV and SSCM There exist notable links between the NRBV and supply chain management throughout literature [3] , [4] , [12] . Whilst this has already manifested in the NRB-GSCM model [2] , we propose an amalgamation with SSCM on account its inclusion of both ecological and social principles which corresponds with our four resource perspective of the NRBV. In addition, SSCM's widespread industry acceptance and application [12] may offer some resolve to the NRBV's issues of practical inapplicability and managerial avoidance.
Pollution prevention and SSCM can be linked easily via their paralleled intentions of waste management, encouraging existing studies to consider the role of environmental management systems and lean [27] in pollution prevention. Links between product stewardship and SSCM are already noted to some extent in the NRB-GSCM model in which green purchasing, green distribution and design for the environment are prioritized [2] , but synergies have also been noted with regards to supply chain collaboration [18] , leading to consideration of capabilities such as stakeholder integration, inter-organizational learning and joint sustainable innovation. Clean technologies has been compared with SSCM's environmental technologies [28] rendering consideration supply chain aptitude for new technologies, employee training and technological management systems. Closed-loop SCM [12] , [19] , corporate environmental responsibility [15] and resource efficient supply chains [7] have also been linked with clean technologies. BoP corresponds with discussion of socially responsible SCM [15] and SCM in developing economies [7] , rendering consideration of capabilities such as supplier training and capacity building, shared culture, exploitation of external opportunities and strategic market entry. Links with external collaboration also warrant consideration of social embeddedness and joint planning for societal objectives [21] .
The NRBV and Dynamic Capabilities
It is commonly argued resource-based theories lack adaptability [11] and that in order to avoid irrelevance or invalidity in turbulent markets resources must continuously evolve [22] . Teece's dynamic capabilities emerged in response to this, encouraging firms to adapt to rapidly changing environments via the continuous development of organizational competencies [23] . Dynamic capabilities were well received in literature, and have been credited with overcoming one of the major flaws on the NRBV [4] , [6] . This said they are in their own right criticized for lacking practical applicability for failing to offer specific definition of a dynamic capability [6] . Resolving this in a later paper, Teece argues that dynamic capabilities cannot be defined and should not be seen as an 'add on' to the NRBV [10] . Instead, dynamic capabilities, which are divided into categories of sensing, seizing and transforming activities, should be used to describe and guide NRBV capabilities. Given the purpose of this study is to guide NRBV application this is a philosophy to which we conform. [7] , [15] -Capacity building [7] , [15] 
Research Design
Adopting a deductive approach, the framework is then empirically tested via a twostage qualitative methodological approach. The first stage being exploratory analysis of the Scottish agri-food sector involving both primary and secondary data, and the second stage being multiple in-depth, semi structured interviews with purposefully selected Scottish agri-food companies. The Scottish agri-food sector was selected as a result of its high investment in sustainability [24] , its prioritization of sustainability as a source of competitiveness [24] and its heavy reliance on natural resources [25] .
Exploratory analysis of the Scottish agri-food sector began with the collection and review of secondary data from media, NGO and company websites and recent government policy and legislation. The purpose of this was to assess the extent to which each of the NRBV's four resources assumed relevance throughout the sector via identification of any NRBV traits. Alongside analysis of secondary data we also conducted eight telephone interviews during our exploratory analysis. These took place with Scottish agri-food companies who demonstrated particularly strong interests in sustainability. Avoiding the use of any NRBV or SSCM terminologies, companies are asked to discuss and describe their approach to and experiences of sustainability. This acted as a pilot study and facilitated the identification and inclusion of additional capabilities, namely vertical integration, ISO 14001 and family-based principles.
To complete the study multiple in-depth, semi-structured interviews are undertaken with Scottish agri-food companies. The purpose of this is to facilitate the empirical reinforcement or rejection of the NRBV capabilities drawn out from literature. Companies are purposefully selected according to their operations' resemblance to the NRBV. More specifically, we approached companies who promoted use of strategies comparable to pollution prevention, product stewardship clean technologies and BoP. Naturally chosen companies require a strong relationship with sustainability, and as such we were particularly drawn to companies who had won awards related to sustainability or who had patented sustainable technologies or systems. Along with their presence in the Scottish agri-food sector, such characteristics acted as our only criteria, and we did not select based upon size, turnover or sub-sector. It is hoped that this will assist in an accurate representation of the Scottish agri-food sector, or rather a realistic agri-food chain. Interviews are semi-structured in the hope of facilitating a conversational approach to data collection in which the respondent is encouraged to lead the discussion. In doing so respondents are asked about their experiences of and approached to sustainability, allowing any supportive capabilities to emerge without bias or leading. In addition an observation approach is employed via the tour of company premises, in which again the respondent is encouraged to take control and highlight any operations of facilities which they feel support sustainability. Interviews typically last between 90 and 120 minutes and are recorded and later transcribed. The intention is to match strategies discussed during interviews to one of the four NRBV resources and then to identify which capabilities were linked with those strategies. To this point six interviews have taken place, the details of which can be seen in table 2. 
Preliminary Findings
The results of the exploratory analysis suggest that all four of Hart's NRBV resources are employed in the Scottish agri-food sector, albeit in varying degrees. In line with the intended diffusion of the NRBV [13] and recent review of the theory [4] pollution prevention emerges as the dominant resource, followed by product stewardship, then clean technologies, and then BoP. .Whilst BoP could easily be identified in secondary data, it only featured in three of the eight exploratory phone interviews, and pertinently on a local rather than global level in some conflict to BoP's original conception [19] . Notably this corresponds with a recent review of the topic [26] in which it is suggested that that BoP exists predominantly in local communities. Pertinently, throughout discussion of such strategies, all eight companies referenced competitive benefits with particular emphasis on cost saving, and all eight companies relied heavily on supply chain terminologies to explain their approach to sustainability.
Whilst it is too early to definitively confirm or reject any of the capabilities drawn out from the literature review or exploratory analysis, preliminarily results of the interviews do imply strong correspondence. Every pollution prevention capability, with the exception of human resource management, features at some point throughout the six interviews. In addition, frequent discussion of ISO 14001 and company's specifically designed EMS throughout interviews add definition to the more obscure terms of EMS and internal environmental policy. Every product stewardship capability can be identified in interview transcripts, and in particular stakeholder integration, interorganizational learning and joint sustainable innovation feature prominently. In five of the six companies interviews respondents link this with supermarket led auditing systems, certification and participation in online forums, whilst four companies link it with government funding for collaborative projects. Discussion of green purchasing, distribution and reverse logistics invites further discussion of certification along with technologies such as free cooling and electronic tracking and carbon measurement. With the exception of commercialization, technological management systems and the creative redesign of industries, clean technology capabilities also demonstrate consistency between literature review and empirical findings. Closed loop supply chain management emerges with particular significance, whilst additional capabilities such as leadership and organizational creativity warrant discussion. Pertinently, as with the exploratory analysis, family principles and heritage emerge with significance with four of the companies claiming their ability to look beyond short term investments and for the sake of the next generation permitted the creation or adoption of clean technologies. Finally, BoP capabilities, with the exception of capacity building, feature in the interviews, albeit this is again on a local rather than global scale. In the most part such discussions include references to support of local charities, on site animal and wildlife conservation projects and lobbying for local causes. As such external collaboration, joint planning for social objectives and shared culture assume dominance, whilst family principles and heritage again emerge with relevance. 
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